A new construction method of Polyurethane (PUR)-bonded revetments has been tested successfully on various locations in Germany, in the Netherlands, in France, and in the UK. See also the presentation of Bijlsma on this conference. This year a series of large scale test in the GWK-facility in Hannover have been executed. This presentation will focus on the preliminary results.
Flume tests
Because in prototype conditions instrumentation is often not possible, and because the load cannot be controlled, laboratory test are needed for the understanding of PUR bonded revetments. Unfortunately scaling down an open elastomeric revetment is very difficult because of different scale rules for hydraulics and elasticity. Therefore a number of tests have been done at the GWK facility in Hannover with large (nearly full scale) waves. In the 5 m wide flume two revetments have been constructed, on one side a 15 cm thick elastomeric revetment on geotextile, directly on sand, and on the other side a 10 cm thick crushed stone layer was added between the elastomeric layer and the geotextile. In later test (after failure of the elastomeric layer directly on the geotextile) also a ticker elastomeric revetment has been constructed and tested. A large number of water pressure meters has been included in the profile, as well as a deformation sensor. Tests were performed with regular and irregular waves.
Failure of the elastomeric layer direct on sand
During one of the initial tests with regular waves of 1.3 m high the thin elastomeric layer directly placed on the geotextile failed with a wave period of 5 seconds. The test with waves of 4 seconds did not lead to failure. Because of overpressure from underneath the Elastocoast layer broke in large lumps. As can be seen in figure 2, the layer did not break in the polyurethane connections, but breakage occurred in the stones. The used stone was a standard (but relatively weak) limestone. Observations of the water pressure meters indicated that most probably liquefaction occurred in the sand directly under the geotextile in the wave impact zone. This zone of liquefaction extended downwards to the run-down zone and caused a pressure against the underside of the geotextile. Because liquefied sand behaves as a fluid, and the geotextile is impermeable for this fluid, the result is a considerable pressure against the underside of the geotextile. This type of failure is similar to a failure observed in 1986 at a block mat construction along the Houtribdijk in the Netherlands. There also liquefaction occurred due to wave impact under a thin revetment layer on geotextile directly placed on sand.
The tests showed also a strong (vibrating) movement of the elastomeric layer (amplitude in the order of mm) before failure. This movement was also observed during the test with 4s waves. However, on the section where an additional 10cm of crushed stone was placed between the elastomeric revetment and the geotextile no vibrations were observed.
Usually the stability of revetment material is plotted in a diagram where H/∆d is plotted versus the Iribarren number ξ= tanα/√H/L.
In Figure 3 the result of the initial tests on a thin layer are plotted in a similar graph for gabion mattresses (the gabion data are from Pilarczyk, 1989) . The graph shows that the elastomeric revetment is relatively stable in comparison with a gabion structure. Of course, one should not use for the design of elastomeric revetments only the found value of H/∆d =7, because other failure mechanisms play a role, and may be much more dominant.
In this graph the regular wave are transformed to H s -values, assuming that the regular wave height is equal to H 1/10 . This is also the assumption made by the Shore Protection Manual when converting the Hudson stability results from regular tests for application to irregular waves.
